In a recent study we found that patients with isolated systolic hypertension (ISH) had two patterns of systolic blood pressure (SBP) elevations by ambulatory BP monitoring (ABPM), sustained (S) and intermittent (I), the prognostic significance of which seems to be different. In the present study we tried to determine whether such patterns of SBP elevations may be detected among other hypertensives as well. Twenty-eight elderly patients (mean age 65.5 ± 5.1 years), nine with ISH, 10 with systolodiastolic hypertension (SDH), and nine with white coat hypertension (WCH), underwent ABPM. Average clinic BP in the ISH group was 184/83 mm Hg, in the SDH group 172/101 mm Hg, and in the WCH group 166/91 mm Hg, where as the ABPM averages were
Introduction
In elderly patients with isolated systolic hypertension (ISH) we recently described two patterns of systolic blood pressure (SBP) elevations by ambulatory BP monitoring (ABPM): sustained and intermittent. We also showed that patients with a pattern of sustained SBP elevation appear to have a poorer cardiovascular prognosis than those with an intermittent pattern. 1 The purpose of the present study was to examine whether such patterns of SBP elevation may be present in other forms of hypertension of the elderly as well, and if so, to reveal possible differences between the cardiovascular effects of the two patterns.
Patients and methods
Subjects were patients from our out-patient hypertension clinic, diagnosed as suffering from hypertension if the SBP was у160 mm Hg and/or the diastolic BP (DBP) у90 mm Hg on three consecutive clinic visits. ISH was diagnosed by SYST-EUR criteria, ie, SBP 160 mm Hg or greater and DBP less than 95 mm Hg on three consecutive clinic visits. (06.00-23.00 h) was recorded every 15 min and night-time BP (23.00-06.00 h) every 30 min. Blood tests, including complete blood count (CBC), glucose, creatinine, blood urea nitrogen (BUN), cholesterol, and triglycerides, as well as a 12-lead ECG, were carried out within 2 months before or after ABPM.
Each ECG recording was evaluated by computer readout and confirmed by an independent cardiologist or internist; R and S wave voltage was measured in relevant leads by a cardiologist who was unaware of the study. Left ventricular hypertrophy (LVH) was determined by RaVL у11 mm; and/or R1 + S3 у25 mm; and/or RV5 or R6 у 25 mm; and/ or SV1 + RV5 or RV6 у35 mm; and/or left ventricular strain pattern. Ischaemic changes were diagnosed by signs of Q wave myocardial infarction or deep inversion of T waves in multiple precordial leads.
Patients were considered as having a sustained (S) pattern of systolic hypertension if the load (percentage) of SBP values of у160 mm Hg exceeded an arbitrary cut-off point, defined as one-half of all and two-thirds of daytime ABPM measurements; patients who had less than the above percentages, but not less than 10% of elevated SBP values on ABPM, were considered to exhibit an intermittent (I) pattern. 'White coat' hypertension (WCH) was defined by less than 10% of BP readings on ABPM in the у160/90 mm Hg range in a patient thought to be hypertensive on the basis of clinic measurements (see above). Patients were considered 'dippers' if their BP dropped during sleep by an average of 15/8 mm Hg or more.
Results
Twenty-eight elderly patients (mean age 65.5 ± 5.1 years) underwent ABPM, laboratory, and ECG examinations. Of these, 11 had ISH and 17 had systolodiastolic hypertension (SDH) by the clinical criteria described above. However, ABPM revealed that two of the ISH and seven of the SDH subjects had, in fact, WCH. Average clinic BP of the remaining nine ISH patients was 183.9 ± 12.6/83.1 ± 7.6 mm Hg, of the 10 SDH patients it was 171.6 ± 17.7/100.8 ± 10.4 mm Hg, and of the nine WCH patients 166.2 ± 21.1/ 91.1 ± 10.2 mm Hg; the respective ABPM averages were 168.9 ± 15.6/79.8 ± 8.5, 166.7 ± 15.0/95.0 ± 7.2 and 132.2 ± 9.4/73.3 ± 8.7 mm Hg, and differences held true for both daytime and night-time. There were no significant differences between the laboratory and ECG results of the ISH and the SDH subjects. While on electrocardiography ISH patients had higher RV5 waves on average than their SDH counterparts (15.6 ± 4.4 vs 12.5 ± 7.4 mm, respectively), the average voltage of R1 + S3 was lower in the ISH group (13.9 ± 3.4 mm) than in the SDH group (16.8 ± 11.2 mm).
Five ISH patients and four SDH patients had sustained SBP elevations (S patterns) on ABPM, while the other four ISH and six SDH patients exhibited intermittent (I) patterns. By definition, less than 10% of SBP readings of the WCH patients were у160 mm Hg, and therefore their ABPM could exhibit neither S nor I patterns. Thus, the 28 subjects were divided according to the SBP pattern on ABPM, into three groups: S, I, and WCH. Table 1 shows the clinic BP, the overall, daytime and nighttime average BP on ABPM, as well as the load of elevated SBP readings and relevant ECG voltage measurements. There were four 'dippers' among the patients with sustained SBP elevations, eight among those with intermittent elevations and five among the WCH subjects. No significant differences were observed between the laboratory values of the three groups of patients. On the other hand, of the nine patients with sustained patterns of SBP elevation (ISH and SDH groups combined) six had electrocardiographic signs of LVH, one of whom also had signs of an old anterior myocardial infarction (MI) and two other patients had MI and severe precordial T wave inversion, respectively. As opposed to this, the electrocardiograms of only two of the 10 patients with intermittent SBP elevation patterns, and of only one patient with WCH, revealed signs of LVH or ischaemia.
Discussion
In larger studies, SBP has been consistently shown to be a better predictor of outcome than DBP. [3] [4] [5] It has also been recently shown that treatment of systolic hypertension, even when not accompanied by diastolic hypertension, results in a very significant reduction in the incidence of cerebrovascular and cardiac complications. 6, 7 Thus, while the indication to treat patients according to their SBP elevations seems to be well established, the cost implications of such treatment are potentially large 8 and defining more accurately the population at highest risk by a relatively simple method could be of benefit in this respect.
Since SBP is much more labile than DBP, single or few individual measurements may not reflect the real SBP. In this respect, ABPM probably provides a more complete picture, but so far no attempt has been made to investigate the prognostic significance of the total load of SBP elevation during the 24 h of monitoring; in other words, occasional, brief elevations of SBP may not have the same cardiovascular implications as a continuous, sustained elevation and one may assume that the latter could be more harmful. The present study shows that when the BP of elderly hypertensive patients is being monitored by ABPM, at least three patterns of SBP emerge, one of sustained elevation (S), one of intermittent elevation (I), and one of no SBP elevation. While either a sustained or an intermittent pattern was present in all patients with 'true' hypertension, patients with WCH could not have either of these patterns, by definition (see above). We have previously shown that in patients with ISH who have been followed for 24 -44 months, atherosclerotic events were more common among those with a pattern of sustained, than among those with a pattern of intermittent SBP elevation. 1 In the present study we included elderly patients not only with ISH, but with SDH as well; moreover, a number of patients who turned out to have WCH only, were also included in the study as a third group, with a practically normal SBP pattern on ABPM. While laboratory tests revealed no significant differences between the three patient groups according to their patterns of ambulatory SBP elevation, electrocardiographic changes of LVH and ischaemia were much more common among subjects with a pattern of sustained SBP elevation than among the others, suggesting again that a sustained pattern of SBP elevation on ABPM may be of worse prognostic significance than either an intermittent pattern or clinic SBP elevation only.
It should be noted that, as expected, the mean SBP of the S group was substantially higher than that of the I group, raising the quesion of whether the classification of sustained and intermittent patterns of SBP elevation is any better than using the mean SBP level. However, three patients in the I group had higher mean SBP than the patient with the lowest mean SBP in the S group and we were unable to find a clear mean SBP cut-off point that would have divided the patients with or without electrocardiographic abnormalities, as did the patterns of sustained and intermittent SBP elevation. Because of the small number of subjects, our results and suggestions need further confirmation by analysing in a similar fashion data that are or will be available in larger series. 9, 10 
